INTRODUCTION
============

The general intensive care unit (ICU) groups support elements for critically ill patients who need continuous health care, in addition to specialized human resources and materials. The specialized ICU is intended to treat patients of a medical specialty or groups of individuals with related diseases or conditions, such as cardiac, neurological, surgical and traumatic, among others.^([@r01])^

However, despite being an environment with complex technological apparatus aimed at better patient care, most ICUs are environments that generate stress. Some triggers are lack of natural light, disruption of sleep-wake patterns, absence of clocks and lack of contact with family and friends, in addition to the several clinical procedures that cause patients to experience different types of physical and psychological discomfort.^([@r02]-[@r04])^ Stressful conditions may trigger an inflammatory response in the brain and other systems, which is characterized by the complex release of inflammatory mediators. This response can cause different symptoms that depend on the intensity and quality of stressors.^([@r05])^ In more extreme situations, such iatrogenic and environmental factors may contribute to the onset of delirium, which can be defined as an acute brain dysfunction characterized by transient and fluctuating changes in the consciousness state together with cognitive impairment.^([@r06])^

All changes triggered by stressors may interfere with the therapeutic objectives proposed by intensivists, including the success of ventilation weaning.^([@r07],[@r08])^ Additionally, other consequences may also be observed after hospital discharge. A study that evaluated functional and psychological aspects immediately after ICU discharge showed high incidence rates of depression and anxiety symptoms and sleep disorders in patients hospitalized in ICUs for 72 hours or more.^([@r09])^

Aiming to identify and stratify stressors in the ICU from the perspective of patients and/or their families and/or healthcare professionals, several studies^([@r02]-[@r04],[@r10]-[@r19])^ have been conducted. However, few studies compare the perception of stressors by patients with different clinical conditions. Biancofiore et al.^([@r03])^ compared 104 patients who received a liver transplant with 103 patients who underwent elective upper abdominal surgery in the same ICU. The authors observed that the mean scores of liver recipients were higher than the mean scores of patients who underwent elective abdominal surgery. This study showed that the perceptions of stressors might vary according to the clinical profile of the patient. A similar result was found in another study^([@r16])^ that assessed the stress level in a sample composed of family members, professionals and 30 patients in a general ICU. In this analysis, the mean scores also differed between the patients evaluated, and the mean score of patients who underwent clinical treatment was lower than the mean score of patients who underwent surgery. However, in both studies, no statistical tests were applied to test the significance of this difference between scores.

Thus, despite the existing knowledge about different stress-triggering factors in intensive care, studies that compare the perception of these factors among patients of specialized ICUs are not available in the literature. Given the above, the present study aimed to evaluate and compare the stressors identified by patients of a coronary ICU (CO-ICU) with those perceived by patients of a general postoperative ICU (PO-ICU). The hypothesis of the study was that there could be relevant differences between the units. Consequently, knowing these differences could favor the implementation of preventive measures specific for each type of ICU.

METHODS
=======

This descriptive cross-sectional study was developed at the *Procordis* CO-ICU and the PO-ICU of the *Santa Casa de Misericórdia de Belo Horizonte* (MG) from July to September 2013. During this period, both ICUs had 40 beds intended for adult patients. The study was approved by the Ethics and Research Committee of the *Pontifícia Universidade Católica de Minas Gerais* and by the *Instituto de Ensino e Pesquisa da Santa Casa de Misericórdia de Belo Horizonte* under CAEE nº 14447613.0.0000.5137.

The sample consisted of individuals from both genders, aged over 18 years, conscious, with no history of hospitalization in the ICU, with lengths of stay in the ICU between 24 and 72 hours, breathing spontaneously, and who agreed to sign the informed consent form. Patients who were unable to effectively communicate verbally and those who did not want to or could not properly answer the questions on the questionnaire were excluded from the study.

Initially, a verbal fluency test was applied to evaluate the patient's language skills, their semantic memory and their cognitive function. Patients were asked to list as many animals as they could in a timed minute. The minimum score required was 9 points for patients who had up to 8 years of education and 13 points for patients who had more than 8 years of education.^([@r20])^ Subsequently, a form developed by the authors was used to characterize the sample by collecting data on sociodemographic variables such as gender, age, marital status, years of education and employment status. The clinical data collected from the medical records were clinical diagnosis, length of stay in the ICU, time under mechanical ventilation, identification of healthcare equipment and devices used during hospitalization, psychotropic drugs prescribed in the previous 24 hours, and data required to calculate the Thrombolysis in Myocardial Infarction (TIMI)^([@r21])^ and Acute Physiology And Chronic Health Evaluation II (APACHE II)^([@r22])^ severity scores. The TIMI score was used to stratify the risk in patients with unstable angina and acute myocardial infarction (AMI) who were admitted to the CO-ICU. The TIMI that is routinely used in the CO-ICU in which the study was conducted allows a maximum score of 7 points and is categorized as low risk (score 0-2), intermediate risk (score 3-4) or high risk (score 5-7). The APACHE II score was used to stratify the risk and prognosis in patients of the PO-ICU, and the higher the score was, the higher the severity.

To identify stressors, a version of the Environmental Stressor Questionnaire (ESQ)^([@r10])^ validated and culturally adapted to Brazilian Portuguese, called the Assessment Scale for Stressors in the Intensive Care Unit (*Escala de Avaliação de Estressores em Unidade de Terapia Intensiva*),^([@r23])^ was used. Two previously trained researchers applied this tool. The scale is composed of 50 items to identify the main events perceived as stressful by the patients. The degree of stress caused by each item is determined using a scale of values from zero to 4, in which the value 1 is considered as not stressful, 2 as slightly stressful, 3 as stressful, 4 as very stressful and zero as not applicable, referring to cases where the patient did not experience the stressful event. The total score in this scale varies from zero to 200, and the higher the value is, the higher the stress perceived by the patient. The tool is also composed of two open questions regarding suggestions of items that should be included in the scale and comments about the tool.

For the data analysis, the Statistical Package for Social Sciences (SPSS) 20.0 was used. The intraclass correlation coefficient (ICC) was used to analyze the inter-rater reliability. The information collected was expressed as absolute values, percentages or means ± standard deviations. Initially, the Shapiro-Wilk test was applied to test for data normality. Sociodemographic and clinical data of both ICUs were compared using *Student's* *t* test and the chi-square test. The stressors of both ICUs were compared using the Mann-Whitney test. The Spearman correlation test was used to correlate the clinical variables with the total stress score (TSS). The significance level was set as p \< 0.05.

RESULTS
=======

After selecting all patients eligible for participation in the study, 24 patients were excluded. Of these, 12 did not reach the minimum score in the verbal fluency test; three chose not to answer the proposed questionnaire; five were asleep; and four were interrupted during data collection for examinations and/or lengthy procedures. In the two last situations, the interview could not be resumed later. Thus, 60 non-consecutive patients participated in this study, 30 from the CO-ICU and 30 from the PO-ICU.

The mean patient ages were 55.63 ± 13.58 years in the CO-ICU and 53.60 ± 17.47 years in the PO-ICU (p = 0.617). The groups were homogeneous regarding all demographic and clinical characteristics evaluated ([Table 1](#t01){ref-type="table"}), except for the already described clinical diagnoses, the verbal fluency score, which was higher in the CO-ICU, and the use of mechanical ventilation. Regarding mechanical ventilation, only 53.33% of patients evaluated in the PO-ICU were maintained on invasive mechanical ventilation in the postoperative period, with a mean time under mechanical ventilation of 10.43 ± 12.14 hours. In the CO-ICU, none of the patients included in the study had been on mechanical ventilation until the data were collected.

###### 

Demographic and clinical characteristics

  **Characteristics**                                  **CO-ICU**       **PO-ICU**       **p value**
  ---------------------------------------------------- ---------------- ---------------- -------------
  Age (years)                                          55.63 ± 13.59    53.60 ± 17.48    NS
  Education (years of study)                           5.63 ± 3.36      6.10 ± 4.03      NS
  Male                                                 20 (66.7)        16 (53.3)        NS
  Lives with partner                                   17 (56.3)        19 (63.3)        NS
  Active worker                                        10 (33.3)        11 (36.7)        NS
  Reason for hospitalization                                                             \-
    Acute myocardial infarction with ST elevation      13 (43.3)        \-\--             
    Unstable angina                                    11 (36.7)        \-\--             
    Acute myocardial infarction without ST elevation   6 (30.0)         \-\--             
    Intestinal neoplasms                               \-\--            9 (30.0)          
    Myocardial revascularization                       \-\--            6 (23.3)          
    Nephrectomy                                        \-\--            5 (16.7)          
    Thoracic arthrodesis                               \-\--            3 (10.0)          
    Other                                              \-\--            7 (23.3)          
  Use of psychotropic drugs during hospitalization     10 (33.3)        11 (36.7)        NS
    Main devices                                                                          
      Heart monitor                                    26 (86.7)        26 (86.7)        NS
      Peripheral access                                25 (83.3)        28 (93.3)        NS
  Length of stay (hours)                               43.1 ± 15.27     44.3 ± 16.03     NS
  Verbal fluency test score                            16.45 ± 5.14     13.40 ± 3.07     0.007
  Total stress score                                   104.20 ± 30.95   116.66 ± 23.72   NS

CO-ICU - coronary intensive care unit; PO-ICU - general postoperative intensive care unit; NS - non-significant. *Student\'s t* test or chi-square test. Results expressed as numbers (%) and means ± standard deviation.

The mean TSSs were 104.20 ± 30.95 in the CO-ICU and 116.66 ± 23.72 in the PO-ICU, and no significant differences were found between the ICUs evaluated (p = 0.085). The inter-rater reliability regarding the application of the Assessment Scale for Stressors in the ICU was 0.99. [Table 2](#t02){ref-type="table"} shows that, in the comparison per stressor, there were significant differences between only three items. "Having nurses constantly doing things around your bed" was more stressful for the patients in the PO-ICU than for those in the CO-ICU (p = 0.013). Conversely, the items "hearing unfamiliar sounds and noises" and "hearing people talk about you" were more stressful for the patients in the CO-ICU (p = 0.046 and 0.005, respectively).

###### 

Stressor scores according to patient perceptions

       **Stressors**                                                                    **CO-ICU**    **PO-ICU**    **p value**
  ---- -------------------------------------------------------------------------------- ------------- ------------- -------------
  1    Being restricted by tubes/lines                                                  2.00 ± 1.23   2.63 ± 1.18   0.313
  2    Not having the nurse introduce themselves                                        1.87 ± 1.43   2.27 ± 1.28   0.351
  3    Feeling the nurse is in too much of a hurry                                      1.57 ± 1.07   2.37 ± 1.18   0.292
  4    Being thirsty                                                                    0.97 ± 1.24   2.87 ± 1.43   0.346
  5    Having your blood pressure taken several times a day                             1.40 ± 0.96   1.47 ± 0.90   0.241
  6    Having an uncomfortable bed or pillow                                            1.73 ± 1.53   2.33 ± 1.24   0.360
  7    Hearing the telephone ring                                                       0.53 ± 0.81   1.17 ± 1.08   0.248
  8    Being frequently examined by a doctor or nurse                                   1.03 ± 0.18   1.43 ± 0.81   0.153
  9    Having strange machines around you                                               1.59 ± 1.04   1.90 ± 1.02   0.267
  10   Feeling the nurses are watching the machines closer than they are watching you   1.83 ± 1.20   1.77 ± 1.13   0.826
  11   Hearing the buzzers and alarms from the machinery                                2.03 ± 1.27   2.37 ± 1.21   0.304
  12   Nurses and doctors talking too loud                                              1.80 ± 1.15   2.20 ± 1.06   0.169
  13   Having to use oxygen                                                             1.60 ± 1.47   1.83 ± 1.41   0.535
  14   Missing your husband or wife                                                     2.70 ± 1.53   2.67 ± 1.34   0.929
  15   Not having treatments explained to you                                           2.47 ± 1.67   2.77 ± 1.19   0.428
  16   Hearing your heart monitor alarm go off                                          1.53 ± 1.47   2.03 ± 1.32   0.173
  17   Having nurses constantly doing things around your bed                            1.13 ± 0.43   1.60 ± 0.89   0.013
  18   Having tubes in your nose or mouth                                               1.53 ± 1.77   2.33 ± 1.62   0.495
  19   Not knowing what time it is                                                      1.97 ± 7.29   1.03 ± 1.45   0.074
  20   Hearing other patients moaning                                                   2.07 ± 1.57   2.40 ± 1.45   0.398
  21   Having men and women in the same room                                            1.70 ± 1.57   1.30 ± 1.46   0.313
  22   Only seeing family and friends for a few minutes each day                        2.70 ± 1.36   2.63 ± 1.27   0.846
  23   Not knowing when the medical procedures will be performed on you                 2.23 ± 1.33   2.73 ± 1.23   0.136
  24   Being awakened by nurses                                                         1.47 ± 1.04   1.90 ± 1.21   0.143
  25   Hearing unfamiliar sounds and noises                                             2.37 ± 1.35   1.70 ± 1.17   0.046
  26   Watching treatments being given to other patients                                1.33 ± 0.95   1.40 ± 0.96   0.790
  27   Having to look at the details of the ceiling                                     2.20 ± 1.37   2.39 ± 1.18   0.617
  28   Not being able to sleep                                                          3.07 ± 1.23   3.20 ± 1.03   0.651
  29   Not being able to move your hands or arms because of intravenous lines           2.63 ± 1.32   2.97 ± 1.03   0.282
  30   Being aware of unusual smells around you                                         2.07 ± 1.68   2.47 ± 1.35   0.315
  31   Having lights on constantly                                                      2.67 ± 1.44   3.00 ± 1.14   0.326
  32   Being in pain                                                                    3.63 ± 0.80   3.60 ± 0.67   0.863
  33   Seeing intravenous bags over your head                                           1.40 ± 1.13   1.53 ± 1.04   0.637
  34   Being stuck with needles                                                         2.50 ± 1.19   2.83 ± 1.23   0.293
  35   Not knowing where you are                                                        2.20 ± 1.62   2.53 ± 1.43   0.403
  36   Having nurses use words you cannot understand                                    1.87 ± 1.43   2.27 ± 1.28   0.259
  37   Not being in control of yourself                                                 3.00 ± 1.14   2.83 ± 1.20   0.585
  38   Not knowing what day it is                                                       1.40 ± 1.45   1.47 ± 1.43   0.859
  39   Being bored                                                                      3.30 ± 1.08   3.10 ± 1.02   0.467
  40   Having no privacy                                                                2.73 ± 1.33   3.17 ± 1.20   0.193
  41   Being cared for by unfamiliar doctors                                            1.57 ± 1.00   1.93 ± 1.20   0.205
  42   Being in a room that is too hot or too cold                                      2.50 ± 1.25   3.07 ± 1.11   0.069
  43   Hearing people talk about you                                                    2.77 ± 1.27   1.87 ± 1.10   0.005
  44   Not being able to communicate                                                    2.90 ± 1.09   3.23 ± 1.07   0.238
  45   Being afraid of dying                                                            2.13 ± 1.40   2.20 ± 1.40   0.855
  46   Not knowing the length of stay in the ICU                                        2.67 ± 1.29   2.60 ± 1.30   0.843
  47   Being unable to fulfill family roles                                             3.37 ± 1.12   3.60 ± 0.85   0.371
  48   Having financial worries                                                         3.03 ± 1.18   2.87 ± 1.33   0.611
  49   Being afraid of catching AIDS                                                    2.77 ± 1.47   3.20 ± 1.21   0.220
  50   Being pressured to consent to treatments                                         2.17 ± 1.31   2.13 ± 1.19   0.919

CO-ICU - coronary intensive care unit; PO-ICU - general postoperative intensive care unit; SD - standard deviation.

The TIMI severity score of patients evaluated in the CO-ICU was 2.53 ± 1.25, which characterizes a sample with mild to moderate mortality risk; there was no correlation with the TSS (p = 0.285). In the intergroup analysis of the CO-ICU, there were no significant correlations between TSS and gender (p = 0.419), age (p = 0.096), marital status (p = 0.285), years of education (p = 0.521), verbal fluency test (p = 0.358) and length of stay (p = 0.479). The APACHE II severity score evaluated in the PO-ICU was 14.13 ± 6.47, and there was also no correlation with the TSS (p = 0.178). The TSS in the PO-ICU did not show significant correlations with gender (p = 0.423), age (p = 0.414), marital status (p = 0.493), years of education (p = 0.891) and length of stay (p = 0.615).

In the CO-ICU, the ten major stressors, followed by the corresponding mean scores and standard deviations, included "being in pain" (3.63 ± 0.80), "being unable to fulfill family roles" (3.37 ± 1.12), "being bored" (3.30 ± 1.08), "not being able to sleep" (3.07 ± 1.23), "having financial worries" (3.03 ± 1.18), "not being in control of yourself" (3.00 ± 1.14), "not being able to communicate" (2.90 ± 1.09), "hearing people talk about you" (2.77 ± 1.27), "being afraid of catching AIDS" (2.77 ± 1.47), and "only seeing family and friends for a few minutes each day" (2.70 ± 1.36).

In the PO-ICU, the ten most stressful factors, expressed as mean scores and standard deviations, included "being in pain" (3.60 ± 0.67), "being unable to fulfill family roles" (3.60 ± 0.85), "not being able to communicate" (3.23 ± 1.07), "not being able to sleep" (3.20 ± 1.03), "being afraid of catching AIDS" (3.20 ± 1.21), "having no privacy" (3.17 ± 1.20), "being bored" (3.10 ± 1.02), "being in a room that is too hot or too cold" (3.07 ± 1.11), "having lights on constantly" (3.00 ± 1.14), and "not being able to move your hands or arms because of intravenous lines" (2.97 ± 1.03).

There were no comments regarding the assessment tool, and only two patients suggested stressors to be included in the questionnaire: "not having an adequate place to store personal items" and "lack of a trashcan to dispose of common trash".

DISCUSSION
==========

The main finding of this study was that, regarding stressors evaluated by the TSS, patients from the two different ICUs and with different clinical conditions had similar stress levels. This finding corroborates the study by Novaes et al.,^([@r02])^ which evaluated 50 patients from a general ICU and did not find a significant correlation between the TSS of each patient and the treatment type, i.e., whether clinical or surgical.

Regarding the perception of stressors separately among ICUs, the results revealed that of the ten main stressors mentioned, six were equivalent in the two groups evaluated. Such similarities between the groups may be partially justified by the fact that the bed distribution and the operational setting were similar between both ICUs because all rooms had one or two beds, equipped with the same furniture, beds and pillows, in addition to clocks and individual lamps. Moreover, the main stressors identified in this study only partially reinforce data found in the literature, which names "being in pain", "not being able to sleep", "not being in control of yourself", "having tubes in your nose or mouth" and "being restricted by tubes/lines" as the most stressful factors.^([@r02],[@r11])^

The last two aforementioned factors were not reported in the present study as major stressors, which contradicts other studies.^([@r11]-[@r13],[@r15],[@r16])^ This fact can be explained by characteristics of the sample, as only a few patients were on mechanical ventilation during hospitalization and, when they were, it was for a short time. The patients hospitalized in the CO-ICU who were included in the study had cardiac changes with indications for investigation or for conservative approaches or were in the preoperative periods of surgical interventions. In these cases, invasive mechanical ventilation is not used often. In addition, most of the patients included in the study were not using nasoenteric feeding tubes or bladder catheters, lines, supplementary oxygen, colostomy bags or gastrostomy.

The stressor "being in pain" was the main factor reported in both ICUs and was also considered one of the major stressors in previous studies.^([@r02],[@r10],[@r11],[@r13]-[@r15])^ The pain perception may be a result of the clinical condition of the patient and the procedures performed and may be intensified by the ICU setting itself.^([@r17])^ In addition, pain without relief combined with anxiety may trigger a severe agitation condition and subsequent accidental removal of patient care devices, putting patients at risk. Thus, analgesia and sedation are administered to provide comfort and to ensure patient safety while decreasing the stress response.

However, excessive sedation often occurs and is associated with increased mechanical ventilation and ICU hospitalization time, increasing the probability of patients developing cerebral dysfunction. A study that evaluated the relationship between sedation and the memories reported by patients after ICU discharge revealed that patients who were deeply sedated were more likely to have illusory memories. In addition, memories of nightmares and hallucinations were a source of discomfort during the ICU stay; most of the time, such experiences were associated with situations experienced during hospitalization in the ICU.^([@r24])^ Thus, to optimize patient care and comfort and to minimize the deleterious effects associated with pharmacotherapy, healthcare professionals should achieve the right balance between the administration of analgesic and sedative drugs.^([@r25])^

Among the items that exhibited significant differences in mean scores when the studied ICUs were compared, "hearing unfamiliar sounds and noises" is the most relevant item for the discussion, exhibiting a higher mean score in the CO-ICU compared to the PO-ICU. Bridi et al.^([@r26])^ evaluated several issues associated with monitoring alarms in a coronary unit and reported a total mean of 10.6 alarms/hour. Another study,^([@r18])^ conducted with 32 clinical cardiac patients in a CO-ICU, reported that the noise level measured was above that established by standards of the Brazilian Association of Technical Standards (*Associação Brasileira de Normas Técnicas* - ABNT). In this study, there was a correlation between the stressor regarding noise perception and the total score obtained by the Intensive Care Unit Environmental Stressor Scale (ICUESS).^([@r18])^ Thus, the noise level represents one of the main factors responsible for increased stress perception, causing some discomfort to hospitalized patients due to difficulties getting rest and the impossibility of sleeping properly.^([@r27])^

Although no significant correlation was identified between TSS and age in the present study, Heidemann et al.^([@r18])^ reported a correlation between these variables, suggesting that the younger the individual is, the greater the perception of the intensity of stressors. Elderly patients seem to have higher tolerance levels for discomfort and inconveniences when hospitalized.^([@r13]-[@r15])^ However, other studies^([@r02],[@r14]-[@r16])^ reported similar results to ours because they did not show a significant correlation between patient TSSs and age, gender, education level, marital status and disease severity. In the present study, the use of psychotherapeutic drugs was also not correlated with the perception of stressors. In contrast, a study conducted with 43 patients in a CO-ICU observed that patients who received anxiolytic drugs reported lower stress intensity.^([@r14])^

Some stressors are modifiable. Therefore, it is extremely important that the multidisciplinary team of the ICU be involved in strategies that can minimize stressors. Puntillo et al.^([@r28])^ conducted a study in which simple measures were implemented to minimize the thirst and dry mouth sensations of 252 patients hospitalized in the ICU. The authors observed that using wet tissues on the lips, cold water sprays and lip moisturizers were practical and inexpensive measures able to minimize the stress associated with thirst among this population. In the present study, thirst tended to be more stressful in the PO-ICU, despite not having a very high score.

The fact that "not being able to communicate" was among the ten most stressful factors in both evaluated ICUs surprised the authors because most of the patients studied did not use an endotracheal tube. The authors believe that this finding is associated with difficulty in communicating with relatives and friends because this contact usually occurred only during visiting hours. In addition, the present study showed that many patients of the studied sample were "afraid of catching AIDS", a finding not reported in similar studies. This fact may indicate the poor knowledge among the studied population regarding the mandatory use of sterilized material for invasive procedures. These findings reinforce the importance of including pleasant conversations between the multidisciplinary team and the patients in the midst of the busy intensive care routine to decrease the levels of patient anxiety and stress. Thus, implementing measures that eradicate modifiable stressors and minimizing non-modifiable stressors may optimize humanization in the intensive care environment and facilitate achieving the therapeutic objectives proposed for this population.

A limitation of this study concerns the small sample size and its non-consecutive nature. This limitation may be explained mainly by the fact that the researchers involved are not part of the clinical staff of the hospital, which partially restricted the sequential access to hospitalized patients. Another limitation was the fact that few patients included were mechanically ventilated. Thus, generalizing the results found to every critically ill patient may be a mistake. Despite these limitations, the inclusion of conscious patients was essential for allowing the response to the applied questionnaire to reach the proposed objective. This decision excluded many patients and selected those who most likely had less severe conditions and, consequently, could have been exposed to smaller amounts and lower intensities of stressors.

CONCLUSION
==========

The total stress score were similar between patients in the coronary intensive care unit and the general postoperative intensive care unit. The two main stressors identified in both units were "being in pain" and "being unable to fulfill family roles". In addition, there were no correlations between the total stress score and clinical patient data in any of the intensive care units evaluated.
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